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Table 1 The geometry of reactants, transition states and isomers (bond length unit : nm, angle unit: degree)
'K a TS B8 Exper A a TS B Exper'®!
R2-3 0.1430  0.1389 0.1326  0.1368 4-3-2 116.3 126.5 114.0 112.7
R3-4 0.1366  0.1335 0.136 7 0.1321 5-3-2 113.1 100.8 129.0 128.2
R3-5 0.1275 0.131 3 0.1346 0.1319 5-3-4 130.3 132.6 117.0 119.1
R2-9 0.1336  0.1370  0.1381 0.1393  9-2-3 126.7 123.7 119.3 119.0
R9-10 0.1226  0.1243 0.1216 0.1233  10-9-2 118.6 118.2 115.1 115.4
R9-11 0.1218  0.1217 0.1249 0.1247 11-9-2 115.3 116.7 121.9 124.3
R2-1 0.10014  0.1311 0.262 7 11-9-10  126.0 125.0 123.0 120.4
R5-1 0.2344  0.136 1 0.101 4
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Fig.1 The geometry structure of reactant,product and transition state
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Table 2 The total engeries(a.u.) and relation engeries (kJ/mol)

E/(a.u.) ZPE/(a.u.)

E +7PE/(a.u. )Ew/ (k]/mol)

-409.983 0983 0.078260  -409.904 838 3 0.00
B —~409.9962687 0.077 840 -409.918 4287 -35.68
TS -409.9295702 0.072601 -409.8569692 125.68
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Table 3 The atomic net charges of nitroguanidine

N2 a3 N4 N5 NS
a 0.0084 -0.0601-0.3542-0.3438 -0.161 0

TS -0.094 0.1151 -0.3326-0.4346 ~0.2335
g ~-0.0805 0.1079 -0.3120-0.3882 -0.276 8
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Density Functional Theory Study on the Reaction Mechanism and the
Relatively Stability of a- and (- nitro-guanidine Isomers

XU Jian-hua
( Department of Chemistry, Fuling Normal College, Chonggqing 408003)

Abstract: B3LYP/6-311 + + G * % method was performed to optimize the geometric configurations of a- and £ nitro-guanidine. The i-
somers and the transition state were confirmed by vibrational analysis, and the transition state was also confirmed by IRC calculation. The sin-
gle point energy has been calculated at the QCISD(T)/6-311 + + G* * level, and zero point energy correction has been considered. The re-
sults show that this is an exothermic reaction, and the heat effect is 35.68 kJ/mol and the activation energy is 125.68 kJ/mol. The conjugative
effect in @ nitro-guanidine averages the bond length and reduces the energy, so - nitro-guanidine is more stable than a- nitro-guanidine. The
rate constants of the forward reaction and the reverse reaction are small, and they are 1.6 x 107%s! and 4.71 x 10~ ?s™!, respectively. At
room temperatures, it is more difficult for an isomerization and the forward reaction is easy to take place.
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